Abstract：In this paper we observe the protective coatings carbon for steel, aluminium and titanium alloys were obtained by plasma electrolytic oxidation (PEO) under unipolar and bipolar conditions. The anticorrosion properties and the thermal stability of the surface layers were studied by electrochemical impedance spectroscopy and potentiodynamic polarization. It was found that the application of the bipolar PEO mode enables one to synthesize the surface layers that possess enhanced anticorrosion and mechanical properties. results of research of antiscale PEO -coatings for marine power equipment are presented. The combined method of prevention of corrosion and scale formation was tested at the industrial plants of Russian Shipyard "Zvezda".
Introduction
Plasma electrolyte oxidation (PEO) -one of the methods of surface treatment and strengthening of metals and alloys, which originates in traditional anodic treatment and, accordingly, is among the electrochemical processes. PEO allows to obtain multifunctional coatings, including wearproof, corrosion-proof, heatproof, insulating and decorative.
PEO technology is relatively well perfected for the group of valve metals and alloys. The kind of plasma electrolyte oxidation is participation in process of forming of the microdischarges which have rather essential and specific (thermal, plasmachemical etc.) influence on forming surface and electrolyte, and as a result, the composition and the structure and, consequently, properties of the obtained oxide layers essentially differ both from the natural oxide films (which are formed dew to metal oxidation in air) and from films obtained with usual anodic treatment.
Modern current supplies allow to fulfil the anodic-cathode (bipolar) modes of PEO, and at that it is possible to achieve the change of growth rate, increase of protective properties of the surface layers and decrease of power intensity of PEO process by control of repetition frequency of positive and negative current impulses and change of ratio of its amplitude and duration [1, 2] . In the interval of cathodic polarization there occurs the reorganization of double electrical layers (Helmholtz and Gui-Chapman layers) which decrease the ionic transport and probability of penetration of the oxidizing reagents to the treated electrode. 
Results and Discussion

PEO-coatings on low-carbon steel
The problem of obtaining the protective coatings, which could preserve the surface from different types of corrosion, on steel is actual for the shipbuilding, mechanical engineering and other productive industries. However this material is one of the electrochemically intractable. In a few researches at steel oxidation the alkaline solutions of electrolytes on base of natrium aluminate with liquid glass [7] or natrium hydroxide are applied [20] .
Also there are methods of steel oxidation in electrolytes which contain liquid glass and potassium hydroxide [12] . In work [6] 2. In composition of adsorbed substances, Е bond = 288,0 eV (the peak is caused by chemical adsorption on surface of the porous coating of oxygen or oxygenated components with forming of C-O connection). According to data described in [1] the typical atmosphere of residual gases of a thoroughly warmed vacuum system of spectrometer (summary pressure 10 -9 Torr ) consists of mix of H2, CO, CO2 (with prevalent concentration of CO) and elements of Н2О. As far as Еbond = 288,0 eV corresponds to carbon monoxide, it would be logical to explain presence of СО, which is in a vacuum chamber of spectrometer or in the atmosphere (where CO concentration is 0,01-0,9 mg/m 3 according to [15] GPa, E is not more than 69 GPa). The results are shown in Figure 8 and Figure 9 .
The processing of non-oxidized surface by polymer powder is not effective because the powder has not good adhesion to metal. The PEO-coating, possessing some roughness, guarantees fine adhesion. The experiment for each type of surface layer was carried out during 110 hours. 
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Also PEO -coating use for the purpose of increasing of the hydrophobicity and decreasing of the surface roughness (Table 1) , which reduce negative impact of the different levels, might be rather significant and effective.
Conclusions
Based on the results of the study we can conclude that on a commercially pure aluminum 
